Abstract: Within this study, 37 supply management professionals were given a questionnaire and asked to provide their experiences and insights into future trends in supply management functions, supply risks and the usage of long-term agreements with tier suppliers. The results show that the relevance of supply management functions will increase significantly in the future, confirming the generally supported view that there must be a more strategic focus on supply (chain) management. This statement is valid for small-and medium-sized enterprises, but not for large companies. The 10 most commonly occurring risks are internal in nature. These are controllable and are mainly related to internal operations. Finally, an assessment was made that establishing certain types of long-term cooperation with key-suppliers will be an important future aspect of supply (chain) management, as this aspect can be aligned with the overall strategic view of the firm and create sustainable competitive advantage.
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Supply chains and risk management
Today's managers are faced with much faster changes in both their external and internal environments, making it more difficult to remain successful in the market. These changes are result in higher volatilities, which are the main drivers for increased risk potential (Harland et al., 2003) . During the financial crisis, for example, many large companies such as Lehman Brothers, Washington Mutual, General Motors, etc. went into bankruptcy and this affected not only the financial performance of other firms, but also had a high impact on global market performance (Blome and Schoenherr, 2011) . When looked at in the context of supply chain management, these dependencies were the reasons for supplier disruptions that were manifested in production failures or supplier bankruptcies (Babich et al., 2007) .
Another important change is the scarcity of diverse resources, which affects supply chains in different ways and reveals new challenges for supply chain managers. Non-renewable energy and fuels are diminishing and if the supply chain sector is not in the position to use alternative energy sources, the costs of raw materials will then increase and this will affect the profitability of the firm (Beamon, 2008) . One should also consider the complexity of a manufacturing network and the need to master its associated uncertainties (Davis, 1993) . This aspect leads to unpredictability within supply chains, e.g., increased dependence on supplier capacities, regulatory requirements or shorter life-cycles due to changing customer preferences (Tang and Musa, 2011; Wagner and Neshat, 2010) , necessitating that supply chain practitioners must implement safety mechanisms in order to protect against unfavourable occurrences (Böhle et al., 2014; Gaonkar and Viswanadham, 2007) .
Generally, it can be concluded that the competitive context of business is changing, which is therefore increasing complexity, thereby heavily affecting both logistics and supply chain management (Christopher, 2011, p.15; Melnyk et al., 2009) . It is therefore much more difficult to satisfy customer needs (Birasnav, 2013, p.337) . The motivation for this study was provided by past changes and the general assumption that risk management has become more prominent and is affecting many current business decisions. The aim of this study was to provide an overview of how professionals are thinking about upcoming future changes and their effect on the different functions of the firm. Additionally, this study assessed the strategic role of supply chain management coupled with different types of risks and a comparison was made with results from prior literature. This paper is organised as follows: The second section contains a review of literature concerning the current problems and risks in supply risk management and the need for early risk detection. The third section presents the research methodology, the data used and the research design of this work. The fourth section illustrates the results of the survey, focusing on selected topics of supply chain risk management. The paper closes in the fifth section with conclusions, recommendations and limitations of the study.
Literature review: supply chain management and its association with risk
A common definition of risk cannot be found in literature (Ganegoda and Evans, 2014) . However, there are some important general definitions of risk. Borge (2001, p.4) explains that risk may be seen as a situation being exposed to the possibility of a bad outcome. The Royal Society (1992, p.2) writes about risk being the probability that a particular adverse event occurs during a specific period of time. This event can also be the result of a particular challenge. Jorion (2007, p. 3) further expands the definition by considering the volatility of unexpected outcomes which can affect the value of assets, equity or earnings. Risk in general can therefore be characterised by the probability of (adverse) events occurring, which can be measured by volatility. Risk in supply chains is typically associated with unreliable and uncertain resources, whereas uncertainty is the matching of risk with supply and demand factors (Tang and Musa, 2011) . This means that finding a common definition of risk in supply chain management is far more difficult, which is evidenced by the definitions found in literature. According to Zsidisin et al. (2000) , risk in supply chain management can be defined as the probability of danger or disruptions obstructing a company in achieving its aims. A similar definition can be found in Zsidisin (2003a) , although some more specific elements are included. The incident is associated with inbound supply failures from individual suppliers or the supply market and the impact on the customer. This definition is the one used for risk within this paper. This definition is also used in the paper of Zsidisin (2008) , but he observes the impact of potential financial losses for the firm.
In the case of supply chain operations, consideration should be given to the distinction between risk and uncertainty. Moreover, uncertainty in the supply chain refers to decision-making situations where managers are unable to make decisions with a high degree of accuracy. This is caused by missing information, inaccurate forecasting or a lack of controllability (van der Vorst and Beulens, 2002) , which mainly affects cost and lead time (Chiu and Teng, 2013) . The negative aspect regarding uncertainty is that it is inherent in the system or the environment and there is no way to reduce it through an increase in knowledge (Ganegoda and Evans, 2014) . Therefore, whereas risk can be measured, uncertainty is inherently unmeasurable (Knight, 2009, p.20) .
The sources of risk are manifold and it is possible, based on different literature, to categorise and classify risk types based on different factors. In Table 1 , an attempt was made to provide a risk classification framework based on selected research papers. This summary expresses differing opinions and possibilities for classifying, assigning and categorising risk. While several authors have provided similar approaches, generally no common ground can be found in this area. Table 1 Summary of different approaches to classifying supply chain risks Table 1 Summary of different approaches to classifying supply chain risks (continued) This literature review has highlighted some noteworthy points which provide evidence about the actuality of risk management and its implications on supply (chain) management. The first issue worthy of mentioning is that the credit quality of suppliers has decreased over the last two decades and that there is far less security in relation to the steady and guaranteed performance of suppliers (Babich et al., 2007) . Awareness regarding risk in supply chains has increased, due to supplier insolvency in particular. This was amplified by the financial crisis, where investigations by Blome and Schoenherr (2011) concluded that supplier insolvency was the most important corporate risk. It is interesting to note here that even before the financial crisis, this risk was identified as being the most threatening issue in a survey from Hillman and Keltz (2007) . Disruptions of supply chains are problematic for listed firms as they account for ~30% lower stock returns than their matched benchmarks (Hendricks and Singhal, 2005) . This result seems plausible if it is assumed that supply chain management affects all business processes within a company (Cooper et al., 1997; Mentzer et al., 2008 ). This dependence was tested by Li et al. (2006) using structural equation modelling. They found that organisations with high levels of supply chain management display higher levels of performance and competitive advantage. This could be attributable to the fact that such companies exhibit a higher function integration to be more adaptive, thereby making it possible to actively manage returns (Mollenkopf et al., 2007) . Moreover, the supply strategy is a driver of performance if it can be aligned with an organisation's overall goals (Nollet et al., 2005) . Hendricks and Singhal (2014) were able to demonstrate that equity volatility increases when demand-supply mismatches could be assumed. Increased volatility is a generally accepted signal of higher risk (Li, 2012) and in turn, the connection to corporate performance therefore seems plausible.
An additional aspect to consider is that the multidimensionality of supply management may not only be driven internally. It should also be directed at suppliers in the chain by improving cooperation and communication (Seuring and Müller, 2008) .
These findings clearly emphasise the importance of implementing an early warning system to control supply risks. Disruptions are costly for a firm due to the lower stock returns, which was also found to be the case by Babich et al. (2007) . It is not recommendable for purchase and supply managers to remain passive, due to the steadily changing environmental conditions. The study of Giunipero et al. (2005) found that purchase and supply should not be seen solely as functions. They argued that a new, proactive, strategic viewpoint should instead be taken. This aspect was emphasised by Giunipero et al. (2006) and also by Handfield et al. (2009) who clearly pointed out that changes in supply management are due to the changing business environment, including increased globalisation, technological advances or increased demands.
If it is assumed that customer satisfaction is an important driver for business success, it therefore follows accordingly that entrepreneurial processes should be orientation towards the customer. However, even if certain processes such as production/ manufacturing or marketing are functioning well, but the customers do not receive their goods and services on time or to the desired quality, then the sustainability and survivability of the firm is endangered. The management of supply chains is therefore both an essential and critical component, which can only be handled through understanding and managing the various sources of risk (Wu et al., 2006) .
Many factors must be monitored in order to gain control over supply chain risks. This implies that in order for risk management to be conducted in a structured manner, managers need to implement a system which can help to recognise the effects on risk reduction in supply chains (Yu et al., 2009) . Establishing a risk management process is a basic requirement, especially for working through risk assessment including risk analysis, risk identification, risk description, risk estimation and risk evaluation (Berg et al., 2008; Hopkin, 2012, p.59 ). This aspect is highly relevant based on the findings of Cooper et al. (1997) , who argue that information flow is the key factor influencing the efficiency of the supply chain. This efficiency is a crucial part of the firm's success, which can only be achieved when the firm possesses power over risks (Cox, 1999) .
However, a supply early warning system (SEWS) needs to have a certain quality in order to provide a contribution to management. The measures taken should be aligned with strategy, but should also be a balance of both financial and non-financial measures (Chan et al., 2003) . Risk taking might well be a part of entrepreneurial business, but purchasing and supply managers also seem willing to take calculated risks and are showing creativity in how these risks can be managed (Giunipero et al., 2005) . In order to make risk manageable, it is recommendable to implement a SEWS (Moeinzadeh and Hajfathaliha, 2009 ). Generally, it can be concluded that control over risks is an essential task in supply chain management and should therefore be considered by managers in order to guarantee the sustainable development of the company.
Purpose and types of early warning systems
Early warning systems are characterised as formal management systems which are useful to prepare information for decision-making (Müller-Stewens, 2007) . They are able to reveal both opportunities and risks so that managers can much earlier detect unfavourable developments and be in the position to begin appropriate corrective measures (Horvath, 2012, p.339) . Early warning systems can be classified into three different generations, depending on how early a potential threat should be recognised:
• First generation: Here, pre-defined ratios are used in order to detect unfavourable developments. An early warning signal is provided if the ratio is over-or undershot (Candelon et al., 2012) . Aside from lagging indicators, it is also possible to integrate planning data, in order to provide such systems with a certain forward-looking character (Müller-Stewens, 2007, p.79 ).
• Second generation: Based on the first generation, the second generation includes three additional features. First, trend variables and trend observations are monitored so that managers can track performance and detect potential deviations further in advance. Secondly, leading indicators are integrated (Niven, 2006, pp.144-145) , thereby improving the early warning character of such systems. Finally, not only are firm-specific variables considered, but an attempt is also made to model and include external developments (Schulenburg, 2008, p.73 ).
• Third generation: The purpose of the third and final generation is to detect threats as early as possible. This pre-condition is based on the theory of weak signals proposed by Ansoff (1976 Ansoff ( , 1980 . Such systems should be able to detect discontinuities, which is a very complex task in reality, as an early warning system must be very sensitive to weak signals. These systems should also evaluate whether this weak signal could, in the long-term, pose a potential threat to the company.
Essential for a good early warning system is the extent to which the selected early warning indicators can demonstrate a reliable cause-and-effect relationship. If the strategy of cooperation with the supplier is enhanced, then performance measurement should be conducted using non-financial indicators (e.g., customer satisfaction, delivery lead time, product development time or the supplier's ability to respond to quality problems; Constăngioară, 2013) . The cause-and-effect is dealt with implicitly by Foroughi et al. (2003) , who believe that all functions and entities must be fully integrated through the use of communication networks in order to achieve a collaboration among the different entities and functions of the supply chain. They also state that there is a need for effective supply chain metrics. If this is not the case, then this can have negative consequences on various entrepreneurial tasks. This underlines the importance of managing supply chain performance and associated risk as, in accordance to the findings already referred to previously, it appears to be an issue of critical importance for both competitive advantage and sustainable success. Accordingly, in order to manage this, Groznik and Trkman (2012) make the connection to key performance indicators (KPIs), comprising of leading and lagging indicators. This implies that their beliefs about an early warning system are positioned in the first and/or second generation. The detection of cause-and-relationships requires the integration of environmental and social principles between a firm and its suppliers on both a strategic and operational level according to Morali and Searcy (2013) . Only then is it possible to generate risk management measures as well as standards to which suppliers may be expected to conform. Taking this view into consideration, especially when the terminology of environmental is followed, the authors instead propose an early warning system from the third generation.
From a managerial viewpoint, having a sole focus on risk alone is not sufficient, as it is also necessary to evaluate how potential risks can affect financial and business objectives (Shi, 2004) . If risks are not properly accounted for, then it can have a negative effect on supply chain efficiency (Singh et al., 2012) and on a firm's overall performance. The interrelated nature of the different variables in risk management and corporate success make it difficult to set up a reliable early warning system for risk management.
Supply chain management literature lists some systems which could be associated with early warning systems. Böhle et al. (2014) emphasise that the SCOR-model (Supply Chain Operation Reference) may be seen as an industry standard and can be described as a process reference model with SCM. In their literature review they show that there are other SCM frameworks such as the GSCF framework (Global Supply Chain Forum), Century Logistics framework, Supply Management Value Chain, Supply Chain Planning Matrix, SCM Task Model, the Global Value Chain Planning Model and the Model of Supply Chain Management.
In the context of SCOR they conclude that security awareness is insufficiently captured by the framework, however, it does remain suitable for identifying security risks in a comprehensive and systematic manner (Böhler et al., 2014) .
The purpose of this paper is not to provide an in-depth overview of different frameworks. All of the highlighted frameworks have the potential to be used as an early warning system. However, there are many deficiencies, as in most cases only a short-to mid-term view of risk recognition is possible. This is attributable to the difficulties in detecting weak signals, with the result that only a relatively short time period is available to implement corrective measures. It must also be emphasised that uncertain factors in supply chain management cannot be avoided from a practical perspective. Uncertainty prevents an underlying distribution function and cannot therefore be accurately captured by statistics (Chiu and Teng, 2013) .
Theoretical framework, hypotheses development and research questions
The theoretical framework of this paper is founded on a resource-based and networkbased view. These concepts were selected as their ideas and contents can be aligned accordingly to the strategic view of supply chain management. It is also essential for the hypotheses development process and for the formulation of related research questions.
Resource-based view
The resource-based view adopts the strategy of a firm to the potential resources and capabilities of the company. Managers therefore have to analyse internal resources as well as the strength and weaknesses of competitors before finally deciding how a company's resources should be utilised (Pfeffer and Salancik, 1978, p.2) . The secret of corporate success can be measured in a firm's capability to operate more efficiently than its competitors. This competitive advantage is the key to strategy formulation (Grant, 1999, p.4) . The resource-based view is not therefore a theory to explain a firm's structure and behaviour. Instead, it explains and predicts why some firms establish competitive advantages, which in turn lead to superior returns (Deb, 2009; Grant, 1996) . The criteria for superior returns are seen as being efficiency, individual firm's resources and capabilities but not the possession of market power (Foss et al., 1995, p.7; Lenox et al., 2011, p.61) .
Managers must be able to manage a firm's production function, considering the input (production) factors used for output generation. The way that inputs are used and available on factor markets is crucial in obtaining competitive advantage and can thus explain the different performance levels across companies (Sminia, 2014, p.59) . Under this theory, a firm's idiosyncratic decision is its main success driver, whereas the only external threat influencing corporate strategy is the availability of productive factors. The appropriate selection and purchase of productive factors can lead to the advantage of higher efficiency (more economical and customer-oriented production; Peteraf, 1996, p.69) . This, in turn, leads to the development of core competencies, defined as a bundle of new, integrated and difficult-to-imitate capabilities (Armstrong and Shimizu, 2007; Bleicher, 1997, p.40; Becker and Meise, 2008, p.117) .
This provides important context to the strategic view of supply chain management. Core competencies are long-lasting success factors, developed to ensure a long-term competitive advantage (Hitt et al., 2005, p.209) . This aim can only be reached when the resources remain inimitable and non-substitutable (Brahma and Chakraborty, 2011; Chisholm and Nielsen, 2009 ). Professional supply chain management is valuable within this context, as it provides new opportunities for the creation of competitive advantage (Arlbjørn et al., 2011; Loke et al., 2012) .
Network-based view
The network-based view is also a very suitable theory to describe the relationships between the different parties within the supply chain, due to its effect on intra-and inter-organisational business processes (Arlbjørn et al., 2011) . Hall and Saygin (2012) define the supply chain as a network of business partners and their facilities which perform different processes to bring the final product or service to the customer. A similar view is provided by Isaksson et al. (2010) , who expand the definition of supply chains to complex structures acting as networks of value creation activities. It seems therefore relevant to explain why it is important to engage in long-term and constant relationships in supply chain management. Artek et al. (2014) conclude from a survey that relationship quality can only be increased through constant dialogue and an increase in information flow. This is in congruence with an increase in trust creation, as has previously been outlined. Interestingly here, a connection between the network-based and resource-based view can be observed in the context of supply chains, as based on Alexandrova (2015) the business partnerships acquired via networks shift towards a critical organisation resource.
The network-based view is also a suitable theoretical approach to explain why companies attempting to optimise their supply chain exhibit higher performance and returns (Li et al., 2006) . If it can be assumed that the creation of trust is associated with long-term relationships (Cambra-Fierro and Polo-Redondo, 2008) as well as an initiative to reduce coordination risk (Croson et al., 2014) and these are the precursors for a reduction in transaction costs, the implication therefore seems to be a logical cause-andeffect relationship.
Hypotheses development and research questions
The findings concerning resource-based view give an indication that functions in supply chain management must be managed accordingly, in order to make resources available (input factors) so that competitive advantage can be achieved. It is also the formula to guarantee the sustainable development of the firm. The first research hypothesis in this area was formulated based on the thoughts of Arlbjørn et al. (2011 ), Loke et al. (2012 , Peteraf (1996, p.69) and Sminia (2014, p.59 
):
H1: The importance of selected functions in supply chain management will increase significantly in the future.
Read in conjunction with the findings for Morrissey and Pittaway (2006) , who argue that professionalism is much higher for large companies compared with small-and medium-sized enterprises (SMEs), the first research hypothesis can be extended and leads to the second research hypothesis.
H2: Due to higher professionalism in supply chain management, larger companies are already better prepared in selected supply chain functions when comparison to SMEs.
In addition, the following research questions shall be answered:
• Which functions are most important for large companies and SMEs in order to improve their supply chain management in the future?
• In which functions do large companies and SMEs differ in terms of importance, from a current viewpoint and in the future?
Within the section on risks in supply chain management, it was shown that awareness concerning risk increased in supply chain management for different risk types, according to Babich et al. (2007) , Blome and Schoenherr (2011), Giunipero et al. (2006) and Handfield et al. (2009) . The third research hypotheses were formulated based on these results:
H3: The importance of managing selected risks in supply chain management will increase significantly in the future.
Based on the differences between large companies and SMEs already outlined, this hypothesis is expanded to create fourth hypotheses. If it can, in fact, be assumed that large companies are more professional in their supply chain management, then they should already display a high level of risk control. This, in turn, implies that from the viewpoint of large companies, it is not that important to manage risk more extensively in future when compared with SMEs.
H4: Due to higher professionalism in supply chain management, larger companies are already better prepared in selected supply chain risks when compared with SMEs.
Based on these hypotheses, the following research questions were formulated:
• Which risks are the most threatening in the context of supply chain management?
• Which underlying factors can explain the different risk types and under which underlying factors can supply chain risks be summarised?
• Which risks in supply chain management have the strongest effect on supply, on the enterprise and on the customer?
Finally, the findings of the network-based view were applied to formulate the last two hypotheses. They are based on the results of Artek et al. (2014) , Cambra-Fierro and Polo-Redondo (2008), Croson et al. (2014) and Hall and Saygin (2012) . A long-term relationship with suppliers appears, in their opinion, to be relevant, as a cooperation increases trust and this in turn reduces transaction costs. According to Li et al. (2006) as well as Nollet et al. (2005) , a well-functioning supply chain is an important driver for corporate success. The establishment of a cooperation with reliable partners (suppliers) can therefore be categorised as falling into this assumption.
H5: If supply managers follow the implications of network-based theory, then the importance of long-term orientation induced by cooperation with suppliers will increase in future.

H6: SMEs and large companies differ in their preferences concerning the various types of cooperation with suppliers.
Finally, the following specific research questions were addressed:
• Which types of cooperation are the most important for SMEs and large companies from a current viewpoint and for which will the importance significantly increase in future?
• How do large companies and SMEs differ in their perceptions concerning the importance of the selected types of cooperation from a current viewpoint and in the future?
5 Methodology, research design and data A questionnaire was prepared based on previous results, in order to gather data to answer the research questions. The respondents were asked to answer questions including different variables and had to assign on a nominal scale how important the related variables were for a specific problem statement. After setting up the questionnaire, it was then calibrated in advance by using five pre-tests. Five experts in the field of supply chain management -professionals in purchasing with several years of experience in this field -were interviewed for this purpose (Krishnaswamy et al., 2006, p.265) . After implementation of their recommendations, the questionnaire was then sent via email to 56 industrial firms. The content validity of the questionnaire was guaranteed by the literature review which was conducted (Domino and Domino, 2006, p.53) . As these pre-conditions were properly considered during research process, it can therefore be concluded that the questionnaire has good content validity (Krishnaswamy et al., 2006, p.265 ) and represents with a high degree of accuracy the characteristics to be assessed (DePoy and Gitlin, 2011, p.204) .
The industrial firms selected were of particular interest to this study, because such companies have a series-based form of production and therefore need to maintain close cooperation with their suppliers. Due to this interconnection, they also face a multitude of risks, leading to an assumption that they can provide reliable results. The firms surveyed had combined collective sales of over 184 million EUR (in mean) and were small-to large-sized firms. Thirty-seven (partially) complete questionnaires were returned by supply chain managers. Some selected demographics in relation to the requested companies are visible in Table 2 .
The firms were categorised into SMEs and large firms according to the classification framework of the European Union in order to achieve a better comparison of data. This was done in order to test the robustness of the results, as some bias between the responses of SMEs and large companies can be possible, as noted by Morrissey and Pittaway (2006) . Independently of the company type, the means and medians show that all respondents had several years of experience as professionals, leading to the assumption that they had an acceptable level of industry experience. However, the test for differences of experience in years shows a statistically significant difference based on a U-test (Mann-Whitney U: 118,000; Significance: 0.375). Managers in SMEs are in their management positions for longer when compared with large companies.
The low number of respondents must however be kept in mind, meaning that no generalisation can be made from the results, which may be seen as the main limitation of this survey. However, a comparison of the answers from the results of the respondents with findings from prior research leads to a conclusion that the results of this survey tend to replicate previous empirical results. It can therefore be concluded that the data gathered contained a certain quality and informational content, so that meaningful results were therefore obtained. Table 2 Demographics of companies surveyed Table 2 Demographics of companies surveyed (continued)
The importance was measured on an ordinal scale from 1 to 6, where 1 was defined as being of no importance and 6 as being of very high importance, which is a similar approach to that used by or . When using an ordinal scale, it is possible to classify the individual features in a particular order (Rasch et al., 2014, p.7) . It is not recommendable to use more than a maximum of seven grades in order not to confuse survey participants. Six grades were therefore used for this study, which is a straight number of answer alternatives. This approach is suitable in order to eliminate the tendency of respondents to provide neutral answers (Raab-Steiner and Benesch, 2012, p.57) . The reliability (internal consistency) of the constructs was appraised with average correlation among items in a scale (Cronbach, 1951 ). Cronbach's alpha values were computed and included within the tables providing the results of the questions for this purpose. Logistic regression was used to test how large companies and SMEs differ in their behaviour for the selected independent variables within the different research designs. This method is well suited to the chosen task of this paper, as the two types of companies can be assigned as binary dependent variables (SMEs = 0; large companies = 1; Burns and Burns, 2008, p.569; Gliner and Morgan, 2000, p.300 ). This assignment is also useful both for hypothesis testing and for answering the presented research questions.
Results
Importance of functions and activities in supply chain management
The respondents were given seven functions/activities associated with the supply process and were asked to estimate their actual importance (in the year 2014) and for the future (in the year 2019) based on the previously defined and described scale. The results are presented in Table 3 . This was done to detect whether professionals predict a future difference in these activities, which could be an indicator that supply risk managers should shift their focus. A U-test on a 5% level was applied for this purpose, as data were non-normally distributed. In such cases this non-parametric method seems most suitable (Ho, 2006, p.368 ).
Cronbach's alpha shows a value of 0.929, which indicates a high internal consistency and reliability (Charry et al., 2016, p.64) . The means for the selected functions are all higher for the year 2019 when compared with those for 2014. This indicates that the importance of all functions will generally increase in the future. It can also be concluded, based on the P-values from the U-test, that the importance in the differences between 2014 and 2019 are statistically significant at the 5% level. For some, the significance is even apparent at the 1% level (supply risk management, preparation of an emergency plan, risk identification in purchasing and risk analysis and assessment in purchasing).
The results do not seem to be surprising based on the literature review provided previously. Supply chain managers will face new challenges in the future which must be managed appropriately, due to the increased volatility in markets, as well as higher uncertainties. The increased importance of emergency or contingency measures is in accordance to the proposition put forward by Babich et al., (2007) and Florian and Constangioara (2014) . They also argue that events such as terrorism and weather are important events which should be addressed within contingency measures, an aspect which was also confirmed by this study. Lavastre et al. (2012) associate emergency scenarios with proactive planning in order to identify key supply chain locations and threats, estimate probabilities of losses, evaluate alternative countermeasures and select appropriate countermeasures for each location. The assumption made by the respondents of a higher importance for supply risk management in the future is in congruence with the statements of Blome and Schoenherr (2011) and Handfield et al. (2009) , who see this aspect as the key concern for industry to detect, predict and avoid or reduce the effects of supplier disruptions and defaults. The growing importance of risk identification, especially on a mutual basis together with partners, was emphasised by Faisal et al. (2007) and this aspect was also confirmed within the results provided.
It can be seen from the survey that all functions associated with risk (identification, analysis and assessment as well as risk response and action planning) are identified as being important, which follows the results of Kleindorfer and Saad (2005) , namely that it is necessary to reduce the frequency and severity of risks across the supply chain. Managers who are faced with different levels of uncertainty or risk seem to be willing to invest in their supply chains in order to have control over risks and to recognise potential opportunities (Hult et al., 2010) .
The highest relevance is given to purchase and supply management (P/SM), based on the highest mean and median for the year 2019. In accordance with Giunipero et al. (2006) , this will become a more strategic function and includes core processes such as supplier coordination, supplier development or supplier market research. The results in total provide evidence that the different functions may not solely be seen as 'functions' anymore. They can instead be classified as strategic viewpoints (Ganguly, 2013; Giunipero et al., 2006) . Due to the statistical significance across all seven selected functions from Table 3 and the higher means for 2019, this strategic character will increase.
Additionally, the results propose that supply chain managers will have to master these tasks simultaneously as several of the functions/activities appear to have a similarly high relevance based on means and medians. This argument is in congruence with the results of Melnyk et al. (2009) . The development of the functions seems to be continuous and it should therefore be assumed that managers are still searching for ways to make supply chain disruption management efficient (Yu et al., 2009 ).
However, a closer look at the statistics in Table 3 indicates that the explanations provided are only valid for SMEs, as only their p-values displayed statistical significance (with the exception of risk response and action planning). Large companies do not think that the importance of the selected function will increase significantly in the future. This result confirms the statement of Morrissey and Pittaway (2006) that such companies are more professional in their supply chain management. They recognised the necessity to prepare the related tasks much earlier, which is also visible in the mean values displayed in Table 3 . Each mean for large companies already had a higher value in 2014 when compared with those of SMEs. The changes in mean values between 2014 and 2019 for SMEs show much higher differences when compared with large companies, which indicates that SMEs need to improve the related tasks much more significantly, whereas large companies have already reached a higher level of professionalism. Table 3 Descriptive statistics and tests for differences for selected functions Table 3 Descriptive statistics and tests for differences for selected functions (continued) Finally, the regression results from Table 4 must be considered. They appear to confirm the previously described differences between the two types of firms in terms of the selected functions. The supply risk management was in 2014, and remains in 2019, of higher importance for large companies and is a statistically significant explanatory variable. Nevertheless, no statistical significance can be found for all other independent variables (except for x 6 in 2014). This indicates that even if large companies appear to display a higher degree of professionalism in managing their supply chains, the difference to SMEs seem to equalise over time. This is also visible in the change in R 2 of the functions (from 58.22 in 2014 to 47.95 in 2019). SMEs appear to increase their awareness of the importance of supply chain management and approach this topic in the same professional context as the performance of large companies.
Importance of selected supply risks in the present and in future
Several types of risk were identified from the literature review and respondents were asked to assign their importance for the years 2014 and 2019 based on a Likert-scale, ranging from 1 (=no importance) to 6 (=very high importance), based on the same conditions as the previous paragraph. Cronbach's alpha shows a value of 0.941, which indicates a high internal consistency and reliability (Charry et al., 2016, p.64) . The results are shown in Table 5 . It can be seen that no statistically significant differences are observable, leading to the conclusion that professionals do not believe that the importance of these risks will change in the future. This statement is true for SMEs as well as for large companies, because in the separate tests for differences computed for both types of companies, no statistical significances were detected. Babich et al. (2007) argue that occurrences such as terrorism and weather are important events which should be addressed within contingency measures, an aspect which was also confirmed by this study. Based on the results, these potential risks seem likely to increase in the future, but not to a statistically significant degree. This could be interpreted that they are already highly rare and that respondents do not think that their effect will increase dramatically in future. However, such a result is not in congruence with the findings of Beamon (2008) , who stated that climate change and consequential natural disasters should be included, as they will have a dramatic effect on supply chains. It is perhaps the dimensions of the term 'dramatic' which need to be specified more accurately in order to guarantee a correct comparison to the current study. Nevertheless, the statistical insignificance could be associated with no dramatic increase in risk, supporting the findings of Florian and Constangioara (2014) that such risks have a low incidence in supply chains.
The risk of supplier insolvency also does not appear to be statistically significant. It was shown within the study of Blome and Schoenherr (2011) that this type of risk increased after the financial crisis and was identified as the most important enterprise risk. The severity of this risk is especially problematic when no alternative sources of supply are readily available or new sources must be found or developed (Giunipero and Eltantawy, 2004) . It seems that awareness concerning this type of risk is already given and that supply chain managers do not expect that insolvency rates will continue to increase over the coming years. However, it remains a relatively rare problem and suppliers are mainly monitoring the inherent risk rather than proactively avoiding it (Blome and Schoenherr, 2011) . , 2008, pp.579-580) . Part B: Model accuracy was computed using the number of true positives (SME was assigned as SME) and true negatives (large company was assigned as large company) divided by the total number of cases (Fawcett, 2006; Metz, 1978) . The results are valid for the cut-off value of 0.5. Type I errors (a SME was assigned as a large company) and type II errors (a large company was assigned as a SME) were also provided. Part C: Finally, the variables defined in Table 3 are shown including their coefficient, Wald test statistics and their significance. The size of the firm is computed based on the formula provided and the lower the value, the more likely it is that the firm can be assigned as a SME.
( ) Table 5 Descriptive statistics and tests for differences for various risk types
The final test includes the computation of two logistic regression functions for the years 2014 and 2019, the results of which are provided in Table 6 . Only the natural disasters variable is statistically significant, but it is significant on the 10% level for both observation periods. The difficulties in segregating between the two types of firms are visible in the quite low R 2 , as well as in the low accuracy levels of the models. The incidence of different risk types appears to be similar for both types of companies. One possible interpretation is the similarity of their perceptions and experiences concerning the selected risk types. Table 5 . The test design and the structure of the table are the same as for Table 4 , with no additional explanation therefore being provided here. The size of the firm is computed based on the formula provided and the lower the value, the more likely it is that the firm can be assigned as a SME. 
Frequency of occurrence of supply risks in practice
The next question was posed in order to determine how often certain risks occur during a 12-month period. Additionally, it was hoped to determine which stakeholder was most affected by the specific risk. For this purpose, the respondents were able to make choices based on the following scale: 0 = no occurrence within 12 months 1 = one occurrence within 12 months 2 = 2 or more but less than five occurrences within 12 months 3 = 5 or more but less than 10 occurrences within 12 months 4 = more than 10 but less than 20 occurrences within 12 months 5 = more than 20 occurrences within 12 months.
Additionally respondents had to specify who was affected the most by the respective risk. For this purpose, they could choose between 0 (= no effect), 1 (= effect on supply), 2 (= effect on enterprise) and 3 (= effect on customer). This last question is interesting insofar as it is argued that supply chain disruptions could affect the customer satisfaction (Christopher, 2011, p.8) . A distinction between large companies and SMEs was not conducted during this analysis for two reasons:
• The sample size of this study is generally not high and it is recommendable to apply PCA at a sample size of 100 participants (O'Rourke and Hatcher, 2013, p.9), which was not reached with the given sample. A split into two types of firms and a separate computation of PCA would result in much lower sample sizes. Furthermore, there is the additional danger that not many variables will load on a component and that communalities will not be high (Pittuch and Stevens, 2016, p.347; O'Rourke and Hatcher, 2013, p.9 ).
• Based on the results obtained above, it does not appear to be necessary to differentiate between the two types of companies, as they do not possess significantly different attitudes and perceptions concerning different risk types in supply chain management.
The results in Table 7 reveal some interesting insights. The majority of the risks (risk number 6 to risk number 27) occurred on average only once per year. This would indicate that these types of risks are taken to be a given, but are managed accordingly. However, observing the minimum and maximum shows that certain respondents indicated that the risks occurred more frequently during the 12-month period. Of more importance seem to be risks 1-5, as their probability of occurrence is much higher. Procurement logistics ranked first with a mean of 2.432, indicating that this risk is insignificant between 2 but <5 times within a year. The changes in demand ranked in second with a value of 1.676, leading to the interpretation that this event is happens ~1-2 times a year. A similar conclusion can be made both for disposition and for the dependence of suppliers.
Table 7
Occurrence of risk within 12 months and its effect on specific groups Table 7 Occurrence of risk within 12 months and its effect on specific groups (continued)
Occurrence of risk within 12 months and its effect on specific groups (continued)
Within the study of Manuj and Mentzer (2008) , 16 in-depth interviews were conducted at manufacturing firms, where global supply chain managers were asked about the most salient risks. A target group similar in nature to this study was interviewed by Manuj and Mentzer (2008) and a comparison of the results was made. They identify the following risks as being the most important: currency, transit time variability, forecasts, quality, safety, business disruption, survival, inventory (and tools) ownership, culture, dependency and opportunism, oil price fluctuations and risk event affecting suppliers and customers (Manuj and Mentzer, 2008) . Based on these findings, an attempt was made to assign/match the top 10 risks from Table 7 with the previously identified risks and this result is summarised within Table 8 . Table 8 The 10 most frequently occurring risks and a comparison to existing results
Rank Risk source
Categorisation external/internal (Olson and Wu, 2010; Wu et al., 2006) Categorisation in sub-categories of external/internal (Olson and Wu, 2010) Classification into risk type based on Manuj and Mentzer (2008) The 10 most important risks based on Table 7 ranked by mean were used within this table and compared to the results of the study of Manuj and Mentzer (2008, p.198) . Within their study, they provided more general types of risks and an attempt was therefore made to associate them with the specific risks types outlined in this study.
The comparison shows that the results of this study are mostly in congruence with the findings of Manuj and Mentzer (2008) . It is interesting to note that one risk identified as being important in the findings of Manuj and Mentzer (2008) , and also found to be relevant by Zsidisin (2003b) , was not, however, identified as being important within this study. Currency risk (exchange rate risk) ranked in 25th place, and is therefore almost unimportant and shows a low mean. This difference could be attributable to time and to the different samples used in both studies. In 2008, several countries in the European Union did not introduce the Euro as their domestic currency, with the result that currency volatility was seen to be a risk when conducting business with non-Euro countries. Due to the increased dissemination of the Euro in recent years, this risk appears to have lost its relevance and become a risk with a much lower degree of severity and probability. The locations and geographical business regions of the respondents should additionally be considered. Firms operating on a global scale are affected much more by this risk, because they are acting more internationally and are also therefore doing business with different countries with different domestic currencies. Companies acting on a more local level or working with companies from different countries with the same common currency are not significantly endangered by this risk.
The results concerning the effect on groups are very surprising, because mostly no effect was found to follow an effect on supply. Such a result provides evidence that potential risks in supply chains are managed in such a way that mostly no effects are visible or affect the supply chain. Perhaps this comparison should be mitigated accordingly: There may be a connection of the supply chain to other department and business processes, but supply chain managers are in the position to introduce appropriate measures, so that the effect on the company as a whole remains quite low, which in turn protects against customers dissatisfaction.
Due to the high number of risks, a principal component analysis was applied in order to reduce the variables to a minimum number of components which are sufficient to represent the dataset (Ho, 2006, p.204; Raykov and Marcoulides, 2008, p.211) . The results of this analysis are provided in Table 9 . The KMO-measure showed a value of ~0.533 and the significance on Bartlett's test for sphericity had a P-value of zero. Therefore, the hypothesis can be rejected that the correlation matrix is an identity matrix (Ho, 2006, p.218; Raykov and Marcoulides, 2008, p.226) . The value for the KMO-measure is relatively low, but on an acceptable level (Bühl, 2008, p.540; Raykov and Marcoulides, 2008, p.226) . The higher the value is, however, the better the method functions. It can therefore be expected that certain variables were not properly assigned to a specific component. The seven components can explain over 78% of the total variance, meaning that the number of components seems appropriate (Rencher, 2002, p.397; Raykov and Marcoulides, 2008, p.214 ; here, ~80% is proposed).
The risks were classified into categories based on the propositions of Olson and Wu (2010) . Here, a distinction is made between internal and external risks. Additionally, six risk categories (three for internal: available capacity (AC), IO and information system (IS); and three for external: nature, political system and competitor and market) were provided. Besides this, internal and external risks were also divided into three subcategories based on Wu et al. (2006) : controllable, partially controllable and uncontrollable. An interpretation of the components was attempted on this basis.
Before this could be done, a reliability analysis as proposed by Ho (2006, pp.239-242) was applied for each component and the associated variables. The results are presented in Table 10 . The Cronbach's alphas which were obtained were relatively high, leading to the conclusion that quite a high overall consistency among the variables and the related components can be assumed. Table 9 Principal component analysis to summarise risk sources/categories Table 9 Principal component analysis to summarise risk sources/categories (continued)
Table 9
Principal component analysis to summarise risk sources/categories (continued) The results of reliability analysis are presented within this table. Cross-loadings were retained from analysis and only those variables were assigned to the components which were assigned in bold within Table 9 . *Here no value was computed as only one variable was loaded on the respective component.
The categorisation of risks was helpful in order to obtain a compact view and it was therefore much easier to provide interpretation for the components. The first component is attributable to insufficient risk management (risk number 19), amplified by changes in competitor and market (CM), coupled by some lack of AC. Therefore, this component was assigned as 'IO-CM-AC risk management and market'. It explains ~22.15% of variance, which is the highest portion when looked at relatively and it emphasises the importance of a well introduced and functioning risk management system for supply chains. There are many external, partially controllable risks, but if they are not assessed and identified accordingly, then capacities cannot be provided in the quantities required. The second component could be associated to 'CM-AC-IO-IS/Technology and internal processes'. The dominant risk type is outdated technology and the other risk types are closely related to inefficiencies in internal processes. Here, the association between one dominant, external and partially controllable factor on internal controllable factors was found to explain ~16.54 of the variance. The findings provide evidence that innovation in technology should be borne in mind and that due to the increased complexity of supply chain management, outdated technologies are creating inefficient processes (Kauffman and Mohtadi, 2009 ). This also supports the strategic orientation of supply (chain) management, because in order to gain partial controllability, it is necessary to steadily monitor technological progress and to consider potential investments into technology, by preserving specific funds or liquidity for this purpose. Due to the lack of AC (risk number 13 and 19), outdated technology is affecting IO, which is visible in risk numbers 7, 9 and 15.
Component number three was identified as 'AC-IS-IO/Bullwhip and distorted information', which corresponds well with the description of Faisal et al. (2006) . Here, the importance of IT-solutions and information flow within supply chains is emphasised (Foroughi et al., 2003; Tang and Musa, 2011) . This component alone can explain ~12.62% of variations. Here, the bullwhip-effect defined by Forrester (1958) is visible and this association requires explanation. This effect results in the formation of a higher number of participants within the supply chain between producer and customers.
The complexity of forecasting is increased due to different perceptions of demand signals caused by distortions at the different partners, which creates the potential for misleading information for the purposes of planning (Christopher, 2011, p.165) . Symptoms of the bullwhip-effect include low customer service levels (risk number 16), inaccurate and untimely capacity planning (risks number 6 and 17) (Power, 2005) . The reliance on appropriate ISs is crucial to resolve the given problems (Power, 2005) .
The association between a lack of correct, accurate and timely information and stock levels was also found within the study of van der Vorst and Beulens (2002) and supports the findings of this survey. Wagner and Bode (2008) indicate that the bullwhip-effect is related to demand-side risk, which creates disruptions in the upstream of supply chains. The disruptions are due to mismatches between company expectations and the actual demand. Delayed and distorted information are typical examples of coordination risk which amplify the bullwhip-effect (Croson et al., 2014) . The main driver for the effect, based on the information provided by the respondents, seems to be internal capacity problems (AC), which affect IS and IO.
The fourth component can be assigned as 'AC-structural capacity and capacity cost'. All the associated risk types are internal and controllable. This indicates that this portion of variance is attributable to capacity problems within the companies surveyed. However, the customers were not affected by this problem and it is much more of an internal disruption, mainly disturbing supply. It was also indicated that sometimes no effect was visible. Components number 5, 6 and 7 are special as only one risk type was loaded on them. The risks were political problems, war/terrorism affecting the supply chain, spare parts missing and tools which are missing leading to process disturbances. The first two risks are external and uncontrollable, while the last one is internal and controllable. External, uncontrollable risks are therefore isolated from other risk types, as they cannot be reliably predicted. Internal risk is difficult to explain, as one can see that certain other variables were also loaded on this factor (e.g., faulty selection of supplier, decrease in productivity, etc.), so that PCA does not perfectly assign the different risk types into components. This problem was expected, based on the relatively low KMO-measure. The component was interpreted as 'IO/Delivery', as the specific risk type affects IOs, leading to disturbances in internal processes.
The impact on customers of risks that occurred was quite low as reported by the respondents. As customer satisfaction appears to be an important driver for the sustainable success of supply chains (Fawcett et al., 2008; Mollenkopf et al., 2007; Stauffer, 2003) , it could be concluded that companies from the sample appear to follow a strategic orientation, with the result that this potential problem is well controlled. Chan et al. (2003) argue that it is crucial for enterprises to develop long-term strategic partnerships with a limited number of competent suppliers and to cooperate with them concerning product development, inventory control and non-core process outsourcing. Risk and reward sharing appear to be core elements of partnerships between buyer and supplier (Lambert et al., 1996) . The study of Lavastre et al. (2012) found that organisations try to manage and reduce or eliminate supply chain risks with their partners. The selection of a reliable supplier, with whom a strategic partnership is established, provides much more control over supplier's behaviour and can create common goals towards a specific purpose (Micheli et al., 2008; Power, 2005) . Therefore, a strategic cooperation with a supplier, in whatever form this may take, is a viable option for risk reduction and avoidance. The question was therefore asked as to how the supplier could be a part of the risk process. Here, the respondents also had the possibility to rank the importance of each factor on a Likert-scale, ranging from 1 (no importance) to 6 (very high importance) and to assign how the importance will change in 2019. The results are provided in Table 11 . Cronbach's alpha shows a value of 0.570, indicating that there were few similarities in responses (Tavakoli, 2012, p.136) . A closer look at the item-scale statistics shows that after deletion of the last type of cooperation (equity stake at the supplier) the alpha value can be increased to a value of 0.635, leading to weak but acceptable level (Walker and Almond, 2010, p.199) . A potential interpretation of this result could be that having an equity stake at the supplier is not a viable opportunity for supply managers to enhance cooperation. Even if this type of cooperation is considered to be an alternative to long-term orientation, the respective item measures a different underlying dimension as well as denoting a heterogeneous construct (Streiner, 2003) .
Suppliers as part of the risk process
The results confirm the argument of Chan et al. (2003) , as the respondents stated that annual contracts with suppliers and long-term agreements with suppliers are the most important types of cooperation which can definitively be associated with a long-term strategic partnership. Suppliers entering into such long-term relationships are expected to provide solutions and complement the core competencies of their customers (Faisal et al., 2007) . A relationship between buyer and supplier helps to manage risk more effectively and should also provide added value for both partners (Giunipero et al., 2006; Giunipero and Eltantawy, 2004) . Both variables displayed the highest mean and median values when compared with the other types of cooperation. Their importance will continue to increase in future, but this increase is only statistically significant on the 10% level based on the P-value of the U-test.
Spot-procurement is not an interesting alternative for enterprises and based on the lower mean for 2019, it can be argued that this aspect will lose importance in the future, but not to a significantly large extent. A similar result concerning the divergence between short-and long-term cooperation with suppliers was found by Ellis et al. (2010) . Only ~18.4% of the respondents within their study answered that their purchasing is based on spot-buys. About 78.5% of respondents bought on a contractual basis, indicating the preference towards long-term agreements.
However, this tendency provides evidence that short-term advantages in procurement are losing their attractiveness. In fact, based on the answers of the respondents, long-term relationships appear to be of higher relevance. This aspect is shared by Fawcett et al. (2008) and Stauffer (2003) , who state that the divergence of cost reduction in the short-term in contrast with customer satisfaction and service in the long-term is a challenging topic for managers. Short-term gains are expected by shareholders, which can lead to long-term losses in value from strategic supply chain management. A more sustainable management of returns can be achieved using a strategic orientation, which amplifies the maximisation of both firm value and customer satisfaction (Mollenkopf et al., 2007; Sezhiyan and Nambirajan, 2010) . Additionally, a higher operative integration of key suppliers can help to reduce complexity, leading as a consequence to time saved, increased reliability and decreased defect rates (Perona and Miragliotta, 2004) . Table 11 Descriptive statistics and tests for differences for integration of supplier From a supply risk management perspective, it is important to pursue long-term aims, which is confirmed by the responses of the professionals. The results appear to be consistent with the strategic orientation of supply chain managers, which is closely associated with risk management itself (Giunipero and Eltantawy, 2004) . A short-term focus must not automatically lead to an absence of risk management, but is rather coupled with assigning a lower importance to managing risk (Manuj and Mentzer, 2008) . From a risk management viewpoint, therefore, long-and short-term orientation should not be aligned and should instead be managed separately. Supply chain managers indicate a tendency to move towards long-term strategies, meaning that short-term actions have already lost relevance and will continue to lose relevance in future. This result also confirms the findings of , who found that long-term, strategic and cooperative relationships are associated with strategic purchasing. They also showed that a collaborative relationship with suppliers is more important than the minimisation of costs or high short-term yields, as this aspect provides a higher value towards strategic contribution (see also Giunipero et al., 2006 and . This aspect is confirmed within this study, as spot-procurement, which can be associated with cost minimisation, was assigned as having lower relevance when compared with annual contracts with suppliers, long-term agreements with suppliers and development agreements with suppliers. These points are becoming increasingly important, providing further evidence that strategic purchasing will become more relevant in the future.
It is interesting to note that the proximity of the supplier to the company as well as equity stake displayed low values of importance. These variables do not appear to be suitable types of cooperation. Even if it can be argued that greater distance between buyer and supplier increases uncertainties due to longer lead times and transportation disruptions (Giunipero and Eltantawy, 2004) , its relevance in relation to strategic partnership does not appear to be significant when compared with other types of cooperation.
The results imply that one must segregate between different types of long-term cooperation. Some do not seem either appropriate or desirable from the viewpoint of supply chain managers. Well contracted and monitored long-term agreements/ partnerships can, however, be seen as a filtering mechanism to ensure that certain risks are avoided, and must not be controlled separately. Risks are reduced through the correct pre-selection of suppliers (Micheli et al., 2008) , which supports the strategic trend in supply chain management.
Testing the robustness of results shows almost no differences between SMEs and large companies (Table 11) . However, three points appear to provide evidence for differences, even though the first two points are small anomalies.
• The relevance of annual contracts with suppliers will increase for SMEs, but shall decrease for large companies in 2019. Both changes are marginal and statistically insignificant.
• The relevance of equity stake at the suppliers will not change for SMEs, but will decrease for large companies in 2019. In addition, no statistical significance can be observed.
• The settlement of the supplier near the company will increase in importance for both types of companies in the future, but the change between the time periods is only statistically significant for SMEs at the 10% level.
This generally indicates that the importance of different types of cooperation do not differ across company size except in the case of supplier settlement near the company (and even here, only at a very high level of statistical significance). The analyses were extended using logistic regression for the years 2014 and 2019, which is displayed in Table 12 .
In 2014, the variables x 1 , x 3 , x 5 and x 6 show a positive sign (+), meaning that a company showing higher importance for these variables is more likely to be assigned as a large company. Almost all of the variables are statistically insignificant, except for x 6 (for this variable, the significance is only assumed at 10%). Equity stake at the supplier is the variable with the highest discriminatory power between the two types of companies, which is visible in Table 11 . Table 11 . The test design and structure of the table are the same as for Table 4 , with no additional explanation therefore being provided here. The size of the firm is computed based on the provided formula and the lower the value, the more likely it is that the firm can be assigned as a SME. In 2019, the signs of the variables remain the same as in 2014, except for supplier settlement near the company. For this period, all variables are seen to be statistically insignificant and the value for R 2 decreases from 24.42% to 9.97%, indicating quite a weak relationship between dependent and independent variables (Burns and Burns, 2008, p.580) . The overall interpretation of these results is that SMEs and large companies do not differ substantially in their perceptions concerning the importance of selected types of cooperation. In future, the importances of the long-term orientation to integrate suppliers into the supply risk process will equalise between both types of companies.
Hypotheses testing and answers to research questions
A summary of hypotheses testing and answers to the specific research questions are provided within this section. Table 13 provides the summary of hypotheses testing. Finally, the answers to the research questions are provided in Table 14 .
Summary, implications and limitations
Overall, the study confirms the current widespread strategic thinking in supply (chain) management and its importance for the future. Large companies currently exhibit a higher degree of professionalism in the performance of different supply chain functions, but this difference seems to be reduced by the increased awareness of SMEs concerning the importance of a well-managed supply chain, a trend which is set to increase significantly in the future. It appears that the level of risk is already high as it is not expected by professionals that their importance and severity will increase in the future. This result holds true for the different sizes of companies considered and does not support the findings of Morrissey and Pittaway (2006) that large companies exhibit a higher degree of professionalism in the management of their supply chain risks. This could be attributable to already existing and well-functioning SEWS, which are able to control the respective risks accordingly. A look at the top 10 most frequently occurring risks reveals that they are mainly internal and controllable, whereas the remainder are external and (partially) controllable. Based on PCA, it was possible to detect the main risk drivers and the connections between different risk types. First, it was found that insufficient risk management is a precursor for competitor and market risk (CM) and a lack of AC and this emphasises the importance of this task within supply chain management. Secondly, supply (chain) managers must monitor technological changes, as outdated technology is the main driver for inefficiencies in internal processes. Investment into updates must be made at a certain level, in order to ensure that the occurrence of given risk types can be avoided. This aspect is connected to the third component which is associated with distorted information, and which could be avoided with appropriate IT-solutions. Here, it was also found that the bullwhip-effect was closely related to the risks of customer service level risk or inaccurate and untimely capacity planning. Appropriate solutions are crucial in order to resolve this problem. Finally, it was established that internal capacity problems and costs are also sources for risk occurrence. Interestingly, political problems and war/terrorism are seen as isolated risk occurrences, which are externally driven and mostly uncontrollable. The above-named risks only marginally affected customers, leading to the conclusion that supply chains were accordingly adjusted towards customer orientation. In most cases, the risk did not display any effect, nor did it give rise to problems.
Table 13
Summary of hypotheses testing Table 14 Summary of answers to research questions Table 14 Summary of answers to research questions (continued) An important supplement to the strategic thinking in supply chain management is the integration of tier suppliers into the enterprise processes for long-term orientation. Here, annual contracts and long-term agreements were identified as being most important and their importance will also significantly increase in future. In addition, collaboration with suppliers is also relevant. Short-term business is not favoured, which is consistent with the strategic view. Overall, it can be concluded that differences between SMEs and large companies were not seen to be observable, based on the data obtained in this study. Nonetheless, the importance of the different types of cooperation appears to equalise in the future, with the result that the integration of suppliers into supply risk management between the two types of companies is and will be almost identical. As highlighted before, these results have certain limitations. It was only possible to reach 37 respondents who were willing to provide information in relation to the questions. This is not a large enough size to reach conclusions which can be argued to be generally valid. Nevertheless, the quality of the data reveals insights that the answers provided do indeed replicate the opinions of professionals who have the sufficient experience necessary to provide valid and meaningful results.
